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Introduction 


Swamimalai is located about 5Km west of Kumbakonam in Thanjavur District in Tamilnadu. Swamimalai is the 
main centre for production of bronze icons. Most of the village people of this place are exclusively involved in 
making bronze icons. This village has the school that teaches the craft of making bronze icons. Nearly 1200 
people are engaged in production of metal work. Swamimalai is the sole surviving traditional center for Bronze 
casting in Tamil Nadu. 


Metal statues of Hindu deities are made here using the technique of lost wax casting. The craft is an amalgama- 
tion of art and science creating poetic renderings of Gods described in the scriptures using centuries of metallur- 
gical experience. The artisans also called sthapathis who are from the Vishwakarma community and have prac- 
ticed the bronze casting for several generations. 


The most recognizable bronze statue is that of Nataraja, the dancing form of Shiva. The popular lost wax method 
or Cre-perdue process is practiced in bronze casting. The tradition of lost wax process was practiced in the south 
region during the Chola period. The model of the image is first made as a mould and then the Pancha Loha-alloy 
of five metals Copper, zinc, lead and tin are melted and poured into the moulds. The mould is broken and the fin- 
ished product is taken out to be polished. The casting is described in two types - solid and hollow cast. The sutras 
like Maulisutra, Nabhisutra, Akshisutra, and Bhumisutra are the guidelines for the craft making. 


The products include the images of deities, animals, figures of males and females. The production of Bronze prod- 
ucts is also highly concentrated in other districts of Tamil Nadu like Madurai, Erode, Tiruchirappalli and Nagapat- 
tinam. 


se 
Artisan making wax models. 


A shining piece of bronze-casting creation. 
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Scrap metal is heated to melt and then poured in 
the moulds. 
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Artisan working on a wax model in their workplace. 
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Huge idols require 4-5 artisans to work on it. 


A group of artisans involved in bronze casting. 
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Final touches being given to a casted piece. 
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Mainly idols of Shiva, 
for worship. 


D’source 


Digital Learning Environment for Design - www 


Design Resource 


Bronze Casting 

The Craft of Bronze Icons 

by 

Prof. Bibhudutta Baral, Ms. Amruthalakshmi 
Rajagopalan and Ms. Anisha Crasto 

NID, Bengaluru 


Source: 
http://www.dsource.in/resource/bronze-casting/ 
tools-and-raw-materials 


1. Introduction 

2. Tools and Raw Materials 
3. Making Process 

4. Products 

5. Contact Details 


Tools and Raw Materials 


¢ Tools: 
Common tools used are: 


. Tala - Used to determine the dimensions of the face of the image. 

. Kartarimukha - A pair of scissors used to hold a weapon. 

. Coal furnace- Used to produce the heat. 

. Chisels- Used during finishing. 

. Sand paper- Used to smoothen/ polish the surface of the metal image after revealing. 


¢ Raw Materials: 
Raw Materials are used as per the making process. 


. Kungulliam - Resin 

. Mezhugu - Paraffin wax 

. Wax - Beeswax 

. Kadalaiennai - Groundnut oil 


Used in Mould Making - 
. Kali mann - Clay 
. Vandal mann - Fine riverside clay 
. Manal - Sand 
. Karuvu - Mould 


Used in Baking the Mould - 
. Bricks 
. Kari - Coal 
. Rattai - Dried cow dung cakes 
. Sauku/ kaatumaram - Wood 


Metals - 
. Copper 
. ZINC 

. Lead 
.Tin 
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Modeling is done in wax. 
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Thin iron wires are wrapped around the big piece of 
moulds/ statues to prevent these from cracking. 


Sand is mixed with fine clay in order to give strength to 
the moulds. 
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. Fine clay grinded, sieved and converted into dough. 
1. Introduction 


2. Tools and Raw Materials 
3. Making Process 

4. Products 

5. Contact Details 


’* Fe: > 


Fine clay mixed with sand and converted into dough. — Scrap metal used for casting included old utensils, 
hardware etc. 
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Artisans sometimes also use POP moulds to reduce A small burner to heat wax. 
the effort involved in making wax models. 
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Different types of chisels used Hammers, filers, marker etc. used during the process. 
process. 
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Tools used for making wax models. Blower to provide heat in the furnaces during casting. 
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. Crucible is the vessel in which the scrap metal is Wooden block used as base to keep the metal 
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Various sizes of buffing pads are used to give shine on the final product. 
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Making Process 


The making process of Bronze Idols goes through following processes: 


Wax Modeling: 

The idol is modeled from a molten wax mixture in the required size and proportions. Kunguliam (resin) and 
mezhugu (paraffin wax) are mixed with an addition of kadalaiennai (groundnut oil). The mixture is heated on 

a stove and allowed to cool to a consistency and temperature that is comfortable to handle and shape. Torso, 
hands, legs and the seating pedestal are fashioned from wax individually and then put together by heating and 
fixing. The wax model is placed on a wooden plank so that the center of gravity can be mapped out accurately. 
Weapons and accessories prescribed for the idol are fashioned and placed suitably. Using softer and finer wax, the 
idol is adorned with jewelry. The form is snoothened and allowed to dry. Once dry, the wax form is weighed. The 
weight of metal required for casting is ten times the weight of wax required to make the model. 


Solid and Hollow Casting: 

A sculpture that is metal all through is termed as solid cast. Solid casting is practiced for temple sculptures. A hol- 
low cast is made with a clay-fiber core and a cladding of cast metal on top. Decorative pieces, to reduce consump- 
tion of metal and minimize weight are cast with a clay and jute fiber core. 


Mould Making (Koaruv): 

The idol is placed on a bed of sand atop a cloth face up. A layer of vandal mann (fine grained clay) is applied on 
the wax idol. Care is taken to cover every nook and corner of the wax idol/model. Vandal mann is highly impres- 
sionable and captures the minutest of details of the wax model. A mixture of kali mann (alluvial soil) and manal 
(river sand) mixed in 1:3 proportions is applied over this layer. The mud sheath on the face side is allowed to dry 
for about four days. The idol is turned and channels called runners made of wax are affixed to the wax form. 
These channels act as outlets of wax and inlets for molten metal later. Two channels are placed side by side. This 
side of the idol is covered in vandal mann, kali mann and manal and allowed to dry for four days. A metal wire 

is wound around the mould to keep the casing intact. For multiple castings of the same form, plaster of Paris 
moulds are made instead of mud moulds. These can be used for casting about hundred times before they wear 
out. 


Wax Removal: 
The mould is placed with the channels facing downwards and heated. The wax melts and trickles down the chan- 
nels. As the wax is removed, a negative space is created within the mould. 


Baking the Mould (Karuvu Pazhukardhu): 
The mould is then inspected for fissures. Cracks are sealed with a coat of mud and it is propped on bricks. Coal, 
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firewood and dung cakes are used to create an open furnace around the mud shell. The sculptors know when the 
mould is baked right through by the density of emitted smoke. On baking, the shell takes on the colour of a baby 
rat. In case of large idols, the positioning of the mould for the baking process is vital. The mold is placed such that 
it can be flipped into a pit adjacent to it with the channels facing upwards using minimum energy and force. The 
mould is allowed to settle for a few hours before it is moved into the pit. In the case of solid casting, it is allowed 
to cool down completely before metal is poured into the cavity. For hollow casting, the mould is maintained in 

a similar temperature to that of melting metal for a smooth casting. In a corner of the workspace, ash from the 
baking process is collected. In the past, farmers collected the ash to use in their fields as manure. Ash was also 
used for washing utensils before the advent of dish-washing soaps. 


Melting Metal: 

A rectangular pit with a metal grate and a side inlet for air is used as a furnace for heating metal. Two pots can be 
placed inside the pit. A small amount of damp mud keeps in place two bricks placed in the pit. The bricks are dust- 
ed with sand to prevent the pots from sticking when placed atop. On top of this makeshift stand, pots are placed. 
Metals are weighed and added to the pot. Copper (85%), zinc (10%) along with tin and lead are used to make 

the idols at Swamimalai. Coal is shoveled all around the pots and a few dried dung cakes are lit. An electrical air 
blower strokes the fire. The pots are covered with stone domes and the metal pieces are allowed to melt. Metal is 
constantly added in small quantities till the required weight is obtained. 


Burying the mold: 

A pit of the size of the mould is made close to the baking and metal melting area. The mould is placed in the pit 
at an angle with the channels at ground level. The pit is then packed with mud. The moulds have a tendency of 
expanding slightly when metal is being poured in. Burying of the mould ensures that the expansion is countered 
and the dense packing of mud stems fissures and prevents leaks. 


Metal Pouring: 

As soon as the metal has liquefied, the heating pots are lifted and the red hot metal is poured through one of 
the channels. Air escapes through the other channel. The metal is poured in continuously till the inside cavity has 
filled. The cast metal is allowed to cool after which the mould is broken. 


Breaking the Mould: 

The mould is unearthed and the metal bindings clipped. The baked mud casing is cracked open at the spot where 
the head of the idol lies. Then the rest of the mold is broken open and cleaned with a brush. The channels are 
sawed off and the idol is cleaned. 


Detailing: 
Fine details are revisited with a chisel. The idol is usually held with the feet and chiseled to sculpt the fine details. 
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About ten percent of the metal mass gets chipped off while chiseling. Chipped fragments are collected for use in 
further castings. For the reason that sharp facial features do not get damaged while handling the piece, the face 
is detailed last. 


Polishing: 
The idols are cleaned with tamarind water and soap nut stone and scrubbed with charcoal. They are then buffed 
using electrical polishing machines. Some pieces are treated with chemicals to create a patina. 


Wax Modeling: 
Paraffin wax. resin 
and groudnut oil is 
mixed together and 
model othe desired 
forms are made 


Solid casts are made 
for temple 
sculptures and 
hollow cast made 
up of clay is used to 
make decorative 
pieces 


Mould making: 
Once the mouldls 
are made they are 
kept ona bed of 
sand covered with 
plastic sheet 


Fine clay mixed 
with water is coated 
around the 

model and kept to 
dry 


Ground is dug and 
the mould is placed 
in it. It is then 
covered with clay 
This prevents the 
breakage of mould 
while pouring 
molten metal 


Scrap metal is 
melted in a furnace 


The mould is heated 
in order to remove 
the wax. Wax 
because of heat 
melts and comes out 


Runners are 
attcahed on the wax 
model which act as 
outlet for wax and 
inlet for metal 
Bigger moulds are 
tied with wire to 
avoid breakage 


Molten metal is 
poured through the 
open channels into 
the mould 


The mould is taken 
out and allowed to 
cool. It is then 
broken and the 
casted piece is taken 
out 


The metal casted 
piece is brushed 
with metal wire to 
remove clay 


The surface is 
smoothen with the 
help if chisels and 
files. Holes and 
damages are filled 
by weilding 


Finally the product 
is buffed to give 
shine and luster 
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; The wax is heated and kneaded properly to make Roles are made to be used further. 
2. Tools and Raw Materials it soft and easy to mold. 


3. Making Process 
4. Products 
5. Contact Details 


The initial mould is measured with the help of a Basic structure of the body is made by hand. 
leaf and then the leaf is creased to mark the position. 
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Fine detailing of the hand, legs and face are done Each body part is made separately and then joined 
using small wooden tools. together by heating. 
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Details of muscles are given by scraping wax with Extra wax is applied wherever required. 
the help of chisels. 


Lj : 
Joining and smoothening of the wax models are done by heating. Heat melts the wax and thus the surface 
becomes plain. 
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After the wax models are made are laid on clay 
covered with cloth so that the wax model doesn’t 
deform. 


Clay is pressed properly so that it gets into every part 
of the wax model. 
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Wax model after the first coating on clay. Big moulds are tied with iron wires so that they 


1. Introduction don't crack while casting. 
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A final layer of clay mixed with sand is applied to Runners are made out of wax, which melts out and 
hold the wire and the model tightly. leave way for metal to flow in. 
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A mould finally coated with thick layers of clay. Moulds are kept at a height and in a suitable angle for 
Proper channels are made for wax to come out proper heating and allowing wax to drain out. 


and metal to go in. 
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Heat is provided to the mould from below. 
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1. Introduction Big and heavy moulds require 5-6 people to handle They are kept at a raised platform and wooden logs 
2. Tools and Raw Materials it. Moulds are brought to the place where they are are placed beneath for burning. 


3. Making Process heated in order to remove the 
4. Products “ 
5. Contact Details 


Wax. 
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The mould is properly surrounded with wood and Mould is covered properly while heating so that 
charcoal so that it receives uniform heat. maximum heat is utilized to bake the mould. 
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Wax Removal: 


The mould is placed over a raised surface and heate 
with the help of cow dung cake. Proper channel is 
made in the ground for wax to flow out. 
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The wax is collected in a pit filled with water. Wax 
settles on the surface and does not mix with the 
soil and sand. This also helps in easy removal of wax. 
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Pit is made inside the ground to make a furnace Furnaces inside the ground generate more heat and 
used for melting the metal. Coal is placed inside melt the metal faster. 


and it is covered with iron jail. 
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Two crucibles can be accommodated in the furnaces. 


Scrap metal is filled in the crucible and the furnace is 
packed with coal. 
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Finally the furnace is heated and the metal starts to melt. 
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1. Introduction Mould is heated properly and the wax is removed. Water is sprinkled on the mould to decrease the 
2. Tools and Raw Materials asl 

3. Making Process 
4. Products 

5. Contact Details 


A pit is dug in the ground to place the mould in Artisans carefully placing 
order to prevent it from cracking while pouring 
the molten metal. 
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the mould in the pit. 
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Molten metal in the crucible is brought from the Metal is poured in the vent of the mould. 
furnaces. 
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4. Products 
5. Contact Details 


With the help of chisel and hammer the clay mould is 
broken gently. 


Zf 


Clay attached on the metal is further removed with the 
help of wire brush. 
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Grinder is used to remove the runners and smoothen the surface. 
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. Th. z 3 ae ee = : 
1. Introduction Fine details of the face is given by hand with the Artisan removing extra metal accumulated while 
2. Tools and Raw Materials help of chisel. casting. 


3. Making Process 
4. Products 
5. Contact Details 


: « es x 
Welding is done wherever required. For polishing, polishing soap is applied on the 
buffing pad. 
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1. Introduction 

2. Tools and Raw Materials 
3. Making Process 

4. Products 

5. Contact Details 


A final finished casted idol. 
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Design Resource ; Prod ucts 

Bronze Casting 

The Craft of Bronze Icons At the Poompuhar workshop, large procession idols are made for temples as per orders from both India and 
by abroad. Smaller pieces are made for prayer spaces at home. Sculptures are also made for display as art pieces. 
Prof. Bibhudutta Baral, Ms. Amruthalakshmi The subjects are strictly religious in nature and innovation is limited within Hindu themes. 


Rajagopalan and Ms. Anisha Crasto 
NID, Bengaluru 


Most sculptures are copies of those produced in the preceding centuries, especially the Chola era. Ready pieces 
are showcased at a small display area in front of the workshop. Custom orders are accepted for both temple idols 
and decorative sculptures. 


Source: 
http://www.dsource.in/resource/bronze-casting/prod- 
ucts 


1. Introduction 

2. Tools and Raw Materials 
3. Making Process 

4. Products 

5. Contact Details 


Idol of lord Narsimha. Ganesha. 
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ucts 


1. Introduction 

2. Tools and Raw Materials 
3. Making Process 

4. Products 

5. Contact Details 


Idol of a dancing lady. 


Ganesha. 
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5. Contact Details 


Rama. Karthikeya. 


Hanuman. . Idol of a lady. 
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1. Introduction 

2. Tools and Raw Materials 
3. Making Process 

4. Products 

5. Contact Details 
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Different gods. 
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1. Introduction 

2. Tools and Raw Materials 
3. Making Process 

4. Products 

5. Contact Details 


Contact Details 


This documentation was done by Professor Bibhudutta 
Baral, Ms. Amruthalakshmi Rajagopalan and Ms. Anisha 
Crasto at NID, Bengaluru. 


You can get in touch with Professor Bibhudutta Baral at 
bibhudutta[at]nid.edu. 


You could write to the following address regarding sug- 
gestions and clarifications: 


Helpdesk Details: 

Co-ordinator 

Project e-kalpa 

R & D Campus 

National Institute of Design 

#12 HMT Link Road, Off Tumkur Road 
Bengaluru 560 022 

India. 


Phone: +91 80 2357 9054 
Fax: +91 80 23373086 
Email: dsource.in[at] gmail.com 


